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© Device for cutting bristles of tooth brushes to different lengths in different selected areas of a tuft 
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© The device for cutting bristles (14) of tooth 
brushes to different lengths in different selected 
areas (14s) of a tuft pattern comprises a support (10) 
for holding the brush head (12), at least one shield 
(16) associated with a selected area of the tuft 
pattern and movable between a rest position distant 
from the head and the bristle tips and an active 
position close to the head; the shield (16) is provided 
with ramp means (26, 22) for engaging the tips of 
the bristles (14s) in the selected area and for impart- 
ing a radial component of movement to the engaged 
bristle tips to bend the corresponding bristles in 
directions away from the bristles (14o) outside the 
selected area upon movement of said shield from its 
rest position to its active position 
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The present invention relates to a device for 
cutting bristles of tooth brushes to different lengths 
in different selected areas of a tuft pattern. 

It has now become customary to manufacture 
brushes having tufts of bristles protruding from the 
brush head at different lengths, usually two dif- 
ferent "short" and "long" lengths. 

DE-A-34 15 870 and EP-A-0 078 569 disclose 
devices having elongated deflection members 
which are moved linearly across the head in a 
direction transverse to the bristles, the deflection 
members having curved underside surfaces for 
bending selected rows of tufts of bristles towards 
the head, while leaving other rows of tufts un- 
affected. 

The unaffected rows of tufts can then be 
machine-cut at a first "short" length, and after 
removal of the deflection members, the selected 
rows of tufts resume their upright position and can 
be machine-cut at a second "long" length. 

Although these devices operate satisfactorily, 
they are usable limitatively when it is desired to 
separate in the brush parallel rows of "long" and 
"short" tufts of bristles, but not when it is desired 
to separate non-parallel areas of selected shapes 
for the "long" and the "short" tufts. 

DE-B-1 532 773 discloses a device provided 
with a flat plate-like shield member or template 
having a shape which corresponds to a selected 
area of the brush and the shield member being 
movable substantially in a direction parallel to the 
tufts from a rest position distant from the head and 
the bristle tips to an active position close to the 
head, whereby the shield member engages and 
bends the bristles in the selected area of the brush 
while leaving unaffected the bristles outside this 
area. 

It is, however, clear that this rudimentary ar- 
rangement does not allow to accurately obtain fine- 
ly delimited patterns of "long" and "short" bristles, 
since the bristles lying close the out-line of the 
shield member can be engaged or not depending 
on various factors, like for instance manufacturing 
and positioning tolerances. Further, since the flat 
underside surface of the shield member engages 
the tips of the bristles substantially perpendicularly, 
the latter are bent in uncontrollable directions; 
some of them can therefore hit other bristles out- 
side the selected area and deflect them more or 
less, and such deflected bristles are cut at inac- 
curate lengths. 

It is, therefore, an object of the invention to 
design a device for cutting bristles of tooth brushes 
to different lengths in different selected areas of a 
tuft pattern which is effective to separate accurately 
those tuft bristles in the selected area from other 
tuft bristles outside the selected area. 

It is a further object of the invention to provide 



a device which allows to separate in the brush 
finely delimited selected areas of tuft bristles of 
virtually any desired patterns. 

Another object of the invention is to design the 
5 device in such a manner as to permit easy and fast 
modification from one pattern of selected areas to 
another one. 

According to the invention, these and other 
objects are met by a device for cutting bristles of 
io tooth brushes to different lengths in different se- 
lected areas of a tuft pattern comprising: 

- a support for holding a brush head having 
tufts of bristles projecting therefrom, 

- at least one shield member associated with a 
75 selected area of the tuft pattern and member 

being movable with respect to the support at 
least in a direction parallel to the bristles 
between a rest position distant from the head 
and the bristle tips and an active position 
20 close to the head, the shield member, when 

moving from its rest position to its active 
position, engaging and bending the bristles in 
the selected area while leaving unaffected the 
bristles outside the selected area, and 
25 - a cutter for cutting the exposed ends of the 
bristles outside the selected area; 
and characterized in that said shield member is 
provided with ramp means for engaging the tips of 
the bristles in the selected area of the tuft pattern 
30 and for imparting a radial component of movement 
to the engaged bristle tips to bend the correspond- 
ing bristles in directions away from the bristles 
outside the selected area upon movement of said 
shield member from its rest position to its active 
35 position. 

According to one aspect to the invention, the 
shield member is a substantially plate-shaped 
member having a recessed underside face facing 
the support and bordered by a projecting rib cor- 
40 responding a line of separation of the selected area 
from other areas of said pattern. 

Further, the recessed underside face has a 
substantially flat bottom surface over a portion of 
its surface and connection sloping surfaces be- 
45 tween its bottom surface and the projecting rib. 

According to another aspect of the invention a 
device for cutting bristles of tooth brushes to dif- 
ferent lengths in different selected areas of a tuft 
pattern comprises a support for holding a brush 
so head having tufts of bristles projecting therefrom, at 
least one shield member associated with a se- 
lected area of the tuft pattern and movable with 
respect to the support at least in a direction parallel 
to the bristles between a rest position distant from 
55 the head and the bristle tips and an active position 
close to the head, the shield member, when mov- 
ing from its rest position to its active position, 
engaging and bending the bristles in the selected 
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area while leaving unaffected the bristles outside 
the selected area, and a cutter for cutting the 
exposed ends of the bristles outside the selected 
area, and is characterized in that said shield mem- 
ber is rotatable about an axis perpendicular to the 
bristles, said axis lying outside the brush head at a 
level comprised within the height of the bristles, 
and that said shield member is a strip-shaped 
member provided with a lengthwise extending 
groove defining a recessed bottom connected by 
sloping surfaces to two parallel projecting ribs to 
form a ramp means for engaging the tips of the 
bristles in the selected area of the tuft pattern and 
for imparting a radial component of movement to 
the engaged bristle tips to bend the corresponding 
bristles away from the bristles outside the selected 
area upon movement of said shield member from 
its rest position to its active position. 

These and other details and advantages of the 
invention will now be described with reference to 
the appended drawings in which: 
Fig. 1 

is a schematic cross section of a first embodi- 
ment of the device according to the invention, 
Fig. 2 

is a schematic cross section of a detail illustrat- 
ing an alternative embodiment of the invention, 
Figs. 3 to 6 

are schematic top views of different brush heads 
illustrating various further embodiments of the 
invention, 
Figs.7 and 8 

are schematic cross sections of a further em- 
bodiment of the invention shown in two different 
positions, 
Fig. 9 

is a schematic cross section of another embodi- 
ment of the invention, 
Fig.10 

is a schematic cross section of a variant of the 
embodiment of Fig. 9, 
Figs.11 and 12 

are schematic cross sections illustrating the op- 
eration of the embodiment of Fig. 9 and the 
variant of Fig. 10, and 
Fig.13 

is a detailed cross sectional view taken along 

line A-A at Fig. 9. 
In the cross sectional view of the device illus- 
trated schematically in Figure 1, 10 denotes a 
support for holding the head 12 of a brush, the 
brush extending substantially along a line normal to 
the Figure. 

The support 10 is provided with any suitable 
conventional means for temporarily holding the 
brush in a predetermined position on the support. 
Such means are well-known in the art and they are 
not represented for the sake of clarity. 



The brush head 12 has bristles 14 arranged in 
tufts and extending therefrom vertically upwardly 
when considering the Figure, it being understood 
that since the head extends in both directions, 
5 there are such tufts of bristles over a certain dis- 
tance from before to beyond the plane of the 
Figure. 

The device comprises plate-like shield mem- 
bers 16, 18 extending generally in parallel to the 

w head, i.e.: also in perpendicular to the bristles 14. 
Since the structure and operation of both shield 
members are substantially identical, the ensuing 
description is directed solely to shield member 16. 
As seen in cross section, shield member 16 

75 has an underside surface 20 facing the head 12 
which is recessed to exhibit a substantially flat 
bottom 22 over a portion of its underside 20 and is 
bordered by a projecting rib 24 extending along the 
edge 25 of the shield member 16. 

20 A connecting sloping surface 26 is provided 

between the flat bottom surface 22 and the projec- 
ting rib 24 of the underside of the shield member 
16 for purposes to be explained later. 

The shield member 16 is displaceably moun- 

25 ted with respect to the support 10 by means of a 
carrier rod 28 extending in this embodiment sub- 
stantially in parallel to the hairs and guided in a 
through-bore 30 of the support 10. 

The rod is biased downwardly by any suitable 

30 return means 32, for example a return spring 
trapped between the support and a washer 34 
fastened to the rod 28. At its lower end, the rod 
carries a roller 36 rotatable about a horizontal axis 
and cooperating with an eccentric cam member 38 " 

35 locked to a control shaft 40 and rotatable therewith. 

According to the rotation angle of the control 
shaft 40, the cam member 38 and the return 
means 32 cooperate in reciprocating the carrier rod 
28 and the shield member 16 between an upper 

40 rest position, in which the shield member is distant 
from the head 12 and from the bristles 14, and a 
lower active position closer to the head 12, in 
which the underside 20 of the shield member .16 
engages and bends those bristles 14s which are 

45 comprised in a selected area of the brush head 
bordered by the projecting rib 24 of the shield 
member 16. 

During the downward stroke of the shield mem- 
ber 16, its underside surfaces 22, 26 form ramp 

so means for engaging the tips of the bristles in the 
selected area of the tuft pattern and for imparting a 
radial component of movement to the engaged 
bristle tips to bend the corresponding bristles. 
More specifically, the sloping surfaces 26 adjacent 

55 the projecting rib 24 cause the bristles 14s to bend 
in directions away from the edge 25 of the shield 
member, thereby preventing these bristles 14s 
from bending in uncontrolled directions, notably 
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towards the bristles 14o lying outside the selected 
area. 

Accordingly, the line of separation of the se- 
lected area from other areas of the tuft pattern can 
be very finely delimited and can be given virtually 5 
any design as desired. 

As well-known, once the shield members 16, 
18 have been lowered, they maintain the bristles 
14s in the selected area in such a bent condition 
that the free ends of the bristles 14s are kept at a 10 
vertical distance from the head 12 lower than the 
length of the other bristles 14o lying outside of the 
selected area. 

These other - unaffected - bristles 14o are then 
machine-cut at a first "short" distance from the 75 
head 12. As well known in the art, this is achieved 
by means of a schematically shown cutter 11 
which cuts the exposed ends of the bristles. 

Thereafter, the shield members 16, 18 are re- 
turned by their respective cam members 38 to the 20 
upper rest position and the bristles 14s in the 
selected area are released and resume their up- 
right position. Whenever necessary, should it hap- 
pen that these bristles or some of them retain 
temporarily a bent shape, they can be urged to 25 
their upright position by means of a comb arrange- 
ment, also well-known and not illustrated in the 
drawings. 

At this stage, the bristles 14s in the selected 
area protrude from the head 12 at a higher dis- 30 
tance than the other bristles 14o and they are 
machine-cut at a second "long" distance from the 
head 12. 

This cutting of the "long" bristles can be effec- 
ted at the same stage, i.e.: while the brush 12 is 35 
held on the same support 10, which implies that 
the shield members 16, 18 must be shifted aside in 
order to clear the access to the bristles. Numerous 
means convenient for this purpose are to be found 
in the art and they need not be illustrated nor 40 
described. 

Alternatively, the cutting of the "long" bristles 
can be effected at a different stage of the machine. 

In the alternative embodiment partially illus- 
trated in Figure 2, the carrier rod 28 of the shield 45 
member 16 is further mounted for horizontal move- 
ment, i.e.: in perpendicular to the bristles 14, in 
addition to its mounting for vertical movement as in 
the first embodiment. 

The carrier rod 28 extends in a through-hole 30 50 
of a carrier block 50 mounted on the support 10 
and displaceable sidewise with respect to the latter 
by any suitable means, for example a second re- 
turn spring 52 trapped between the support 10 and 
the carrier block 50 and cooperating with a second 55 
cam member 54 acting upon a stem 56 fixed 
laterally to the carrier block 50. The two cam 
members 38, 54 are shaped and synchronized in 
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such a manner as to define a combination of verti- 
cal and horizontal displacements for the shield 
member along a closed-loop path 58 shown in 
dashed lines at Figure 2. 

Starting from the position illustrated, and as- 
suming that both cam members rotate clockwise, 
the shield member 16 is first moved substantially 
upwards to its uppermost position, then sidewise 
toward the head 12 and progressively downwards 
until it reaches its lowermost and innermost posi- 
tion, thereafter, the shield 16 is moved progres- 
sively sidewise away from the head 12 and up- 
wards until is resumes its start position illustrated. 

The purpose of such an arrangement is three- 
fold: 

firstly, the horizontal movement of the shield 16 
allows to shift it sidewise away from the brush head 
12 in order to clear access for any desired treat- 
ment, 

secondly, the curve of the descending stroke of the 
shield member can be adapted to the bending 
shape of the bristles 14s therebelow, 
and thirdly, the slight horizontal movement of the 
shield member during its downward stroke causes 
its edge 25 to slightly engage laterally the adjacent 
bristles 14o outside the selected area for straight- 
ening and maintaining the same into a correct 
vertical position. 

Figures 3 to 6 are schematic top views of 
further embodiments showing non-limitative exam- 
ples of patterns of bristle separation which can be 
obtained with the use of the device of the invention. 

Figure 3 shows a brush head 12 in schematic 
top view, in which two non-parallel side rows of 
tufts of bristles 14s are separated from unaffected 
bristles 14o by means of two substantially 
rectangular-shaped shield members 16, 18. 

Figure 4 illustrates a brush head 12 in which 
two side curved rows of tufts of bristles 14s are 
separated by means of four substantially 
trapezoidal-shaped adjacent shield members 16a, 
16b, 18a, 18b having slightly concavely curved 
inner edges 25. The number of shield members 
can be more than two on each side in accordance 
with the curvature of the side rows. 

Figure 5 illustrates a brush head in which three 
straight rows of tufts of bristles 14s successively 
arranged in zigzag fashion along different diagonal 
rows with respect to the longitudinal axis of the 
head 12 are separated by means of three strip- 
shaped shield members 16, 17, 18 having a width 
limited to the width of a single row of tufts. 

Figure 6 illustrates a brush head 12 in which 
three transverse parallel rows of tufts of bristles 
14s are separated by three strip-shaped shield 
members 16a. 16b, 16c borne by a common hold- 
ing member 19. 

Numerous modifications and variations will be- 
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come readily apparent to a man skilled in the art, it 
being understood that the number of shield mem- 
bers, from only one to a plurality, will depend upon 
the complexity of the pattern of the selected area. 

In the further embodiment of the invention illus- 
trated in Figures 7 and 8, the carrier rods 28 of the 
shield members 16, 18 are inclined with respect to 
the support 10 and with respect to the bristles 14, 
their upper ends 27 being closer to the brush head 
12 than their lower ends 29. 

Therefore, the downward movement of the 
shield member 16, as illustrated in Figure 8, also 
results in a sidewise movement away from the 
brush head 12. The edges 25 of the shield mem- 
bers are then laterally distant from the adjacent 
bristles 14o lying outside the selected areas. 

In the embodiments of Figures 9 to 13, the 
shield member 16 is rotatable about a horizontal 
axis 60 lying outside the brush head 12 and at a 
level comprised within the height of the bristles 14. 
The shield member 16 is for example a strip- 
shaped member suitable for obtaining a pattern as 
illustrated in Figures 5 or 6. As shown in the 
detailed cross section of Figure 13, its underside is 
provided with a lenghtwise extending groove defin- 
ing a recessed bottom 22 connected by two slop- 
ing surfaces 26 to two parallel projecting ribs 24. 

The shield member 16 is carried by a carrier 
slide 62 movable horizontally with respect to the 
support 10. Suitable drive means are provided for 
reciprocating the carrier slide 62 with respect to the 
support 10 and for pivoting the shield member 16 
with respect to the carrier slide 62. 

In the embodiment of Figure 9, the carrier slide 
62 is driven by a cam arrangement 64 similar to 
the cam arrangements described heretofore. 

In the alternative embodiment of Figure 10, the 
carrier slide 62 is driven by a specific actuator 66. 

These embodiments operate as follows: 
In the rest position illustrated at Figures 9 or 10, 
the shield member 16 extends horizontally away 
from the bristles 14 of the brush 12 with its under- 
side 20 facing upwards. 

The shield member 16 is then pivoted upwar- 
dly, or clockwise when considering the Figures, 
until its underside 20 engages laterally the bristles 
1 4s on the side of the brush 1 2. 

Upon continued pivoting of the shield member 
1 6, the sloping surfaces 26 of its underside 20 and 
its bottom surface 22 act as ramp means for en- 
gaging and for bending successively all the bristles 
1 4s comprised in a row perpendicular to the axis of 
rotation 60 of the shield member 16. 

In the final position illustrated in Figure 12. the 
shield member 16 extends horizontally over the 
brush head 12 and maintains the bristles 14s in the 
selected area in a bent condition, which permits to 
carry out the cutting of the other bristles 1 4o lying 



outside the selected area as already mentioned. 

The bristles 14s below the shield member are 
subsequently released by reverse pivoting of the 
shield member 16 back to its rest position away 

5 from the head 12 and from the bristles 14s. 

Advantageously, the carrier slide 62 is provided 
with a laterally extending finger 68 engageable with 
the head 12 of the brush itself with a view to 
holding the latter firmly against the support 10. 

70 The driving of ail movable members described 

hereinabove can be achieved by any known ac- 
tuators: mechanical, electromagnetic, pneumatic, 
hydraulic, non-limitatively, and/or any combination 
thereof. 

75 It is finally noted that most of the embodiments 

and their variants can be easily and quickly modi- 
fied from one pattern to another one. Since the 
shield members 16 are fastened to their carrier 
rods 28 by releasable means, e.g.: a screw 15, 

20 they can be replaced by other shield members 
having different outlines for defining with selected 
areas of tufts of bristles of different patterns. 
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Claims 



1. Device for cutting bristles (14) of tooth brushes 
to different lengths in different selected areas 
(14s) of a tuft pattern comprising: 

- a support (10) for holding a brush head 
30 (12) having tufts of bristles (14) projec- 
ting therefrom, 

- at least one shield member (16) asso- 
ciated with a selected area of the tuft 
pattern and movable with respect to the 

35 support (10) at least in a di7ection par- 

allel to the bristles (14) between a rest 
position distant from the head and the 
bristle tips and an active position close to 
the head, the shield member (16), when 

40 moving from its rest position to its active 

position, engaging and bending the bris- 
tles (14s) in the selected area while leav- 
ing unaffected the bristles (14o) outside 
the selected area, and 

45 - a cutter for cutting the exposed ends of 

the bristles (14o) outside the selected 
area; 

and characterized in that said shield member 
so (16) is provided with ramp means (26, 22) for 

engaging the tips of the bristles (14s) in the 
selected area of the tuft pattern and for impart- 
ing a radial component of movement to the 
engaged bristle tips to bend the corresponding 
55 bristles in directions away from the bristles 

(14o) outside the selected area upon move- 
ment of said shield member from its rest posir 
tion to its active position. 
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2. A device according to claim 1, characterized in 
that said shield member (16) is a substantially 
plate-shaped member having a recessed un- 
derside face (20) facing the support (10) and 



7. Device according to claim 6, characterized in 
that said carrier rod (28) is movable both in 
parallel and in perpendicular direction with re- 
spect to the bristles (14). 

8- Device according to claim 7, characterized in 
that it comprises respective actuators for driv- 
ing said carrier rod (28) in parallel and in 
perpendicular directions with respect to the 
bristles (14), and that said actuators are syn- 
chronized in such a manner as to define a 
closed-loop path (58) for the shield member 
(16). 

9, Device according to claim 5, characterized in 
that said carrier rod (28) is inclined with re- 
spect to the bristles (14). 

10. Device for cutting bristles (14) of tooth brushes 
to different lengths in different selected areas 
(14s) of a tuft pattern comprising: 

- a support (10) for holding a brush head 
(12) having tufts of bristles (14) projec- 
ting therefrom, 

- at least one shield member (16) asso- 
ciated with a selected area of the tuft 
pattern and movable with respect to the 



support (10) at least in a direction par- 
allel to the bristles (14) between a rest 
position distant from the head and the 
bristle tips and an active position close to 
the head, the shield member (16), when 
moving from its rest position to its active 
position, engaging and bending the bris- 
tles (14s) in the selected area while leav- 
ing unaffected the bristles (14o) outside 
the selected area, and 
- a cutter for cutting the exposed ends of 
the bristles (14o) outside the selected 
area; 

characterized in that said shield member (16) 
is rotatable about an axis (60) perpendicular to 
the bristles (14), said axis lying outside the 
brush head (12) at a level comprised within the 
height of the bristles (14), and that said shield 
member (16) is a strip-shaped member pro- 
vided with a lengthwise extending groove de- 
fining a recessed bottom (22) connected by 
sloping surfaces (26) to two parallel projecting 
ribs (24) to form a ramp means for engaging 
the tips of the bristles (14s) in the selected 
area of the tuft pattern and for imparting a 
radial component of movement to the engaged 
bristle tips to bend the corresponding bristles 
away from the bristles (14o) outside the se- 
lected area upon movement of said shield 
member from its rest position to its active 
position. 

11. Device according to claim 10, characterized in 
35 that said shield member (16) is carried by a 

carrier slide (62) movable in perpendicular with 
respect to the bristles (14). 

12. Device according to any one of claims 1 to 11, 
40 characterized in that said shield member is a 

strip-shaped member having a width limited to 
the width of a single row of bristle tufts. 

13. Device according to claim 12, characterized in 
45 that it comprises at least two strip-shaped 

shield members (16, 17) arranged along dif- 
ferent diagonal rows of bristle tufts. 

14. Device according to claim 12, characterized in 
so that it comprises at least two parallel strip- 
shaped shield members (16a, 16b) arranged 
along transverse rows of bristle tufts and borne 
by a common holding member (19). 

55 15. Device according to any one of claims 1 to 9, 
characterized in that it comprises at least two 
substantially rectangular shield members (16, 
18) corresponding to non-parallel side rows of 



bordered by a projecting rib (24) correspond- 5 
ing to a line of separation of said selected area 
from other areas of said tuft pattern. 

3. Device according to claim 2, characterized in 
that the recessed underside face (20) has a w 
substantially flat bottom surface (22) over a 
portion of its surface and connection sloping 
surfaces (26) between its bottom surface (22) 
and the projecting rib (24). 

15 

4. Device according to any one of claims 1 to 3, 
characterized in that it comprises a carrier 
member (28) movably mounted with respect to 
said support (10) and that said shield member 
(16) is releasably mounted onto said carrier 20 
member. 

5. Device according to claim 4, characterized in 
that said carrier member is a carrier rod (28) 
reciprocally driven by actuating means (32, 25 
38). 

6. Device according to claim 5, characterized in 
that said carrier rod (28) extends substantially 
in parallel to the bristles (14) of the brush. 30 
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tufts of bristles. 

16. Device according to any one of claims 1 to 9, 
characterized in that it comprises at least two 
adjacent shield members (16a, 16b, 18a, 18b) 5 
on either side of the brush head (12) and 
corresponding to side curved rows of tuft of 
bristles. 

17. Device according to claim 16, characterized in io 
that said shield members (16a, 16b, 18a, 18b) 

are substantially trapezoidally shaped and 
have concavely curved inner edges (25). 
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